Purpose: The purpose of this study was to explore motivations underlying nonadherent treatment decisions made by young adults with type 1 diabetes. Methods: Eight emerging adults each completed a series of semi-structured interviews concerning their approaches to diabetes care, relationships with clinicians, and everyday activities and routines. A narrative thematic analysis was used to develop initial themes and refine them through continued data collection and review of the research literature. Results: Five themes were identified as motivating nonadherence: (1) efforts to mislead health care providers, (2) adherence to alternative standards, (3) treatment fatigue and burnout, (4) social support problems, and (5) emotional and self-efficacy problems. Conclusion: Instances of nonadherence generally involved a combination of the five identified themes. Participants reporting nonadherence also described difficulties communicating with care providers regarding their treatment. Nonjudgmental communication between providers and emerging adults may be particularly important in promoting positive health outcomes in this population.
Introduction
Adherence to treatment recommendations has been a vexing issue in chronic disease management for decades, 1 as nonadherence to recommended treatments is estimated at 25%-50% across all chronic conditions. 1,2 A meta-analysis of 50 years of adherence research found that diabetes had the second-lowest adherence rate of 17 chronic conditions, at 67.5%. 2 Among young people with type 1 diabetes (T1DM), a study of adherence to insulin treatment found that 28% of patients obtained less insulin than their prescribed dose, and that lower adherence was associated with more hospital admissions for acute diabetes complications (P = 0.008) and diabetic ketoacidosis (P , 0.001).
3 Systematic reviews of diabetes adherence in both children and adults have demonstrated that increased adherence to prescribed treatments is associated with improved glycemic control 4, 5 and fewer hospitalizations. 4 Numerous studies have been undertaken seeking to elucidate factors contributing to nonadherence, such as executive function, 6 family support, [7] [8] [9] social or peer pressure, 7, 10 hypoglycemia unawareness, 11 depression, 12 and alcohol consumption. 13 However, no single factor has been shown to consistently account for the variance in adherence to recommended diabetes care. 14 The vast majority of research on nonadherence has investigated variables of interest to researchers and care providers, as opposed to first-person perspectives on adherence from people with diabetes themselves. 15 Those studies which have investigated patients' perspectives have highlighted the contrasting views on adherence between patients and providers: providers typically view adherence in the context of pursuing optimal glycemic control and health outcomes, whereas patients seek to balance treatment adherence with other aspects of everyday living, in pursuing optimal quality of life. 16, 17 As such, adherence is an ongoing series of decisions in which patients balance diabetes care with other concerns related to their physical, social, psychological, cultural, and economic life circumstances. 17, 18 Given this perspective, the extent to which nonadherence to prescribed treatments represents negligence, versus reasonable decision making in the context of complex and continually unfolding life circumstances, is not well understood. 15 The paradigm shift from authoritarian to patient-centered care, exemplified by the chronic care model 19 and patient empowerment approach 20, 21 is built upon the premise that equitable collaboration between patients and providers will produce improved outcomes in chronic disease management. However, for this approach to be optimally effective, health care providers must develop an understanding of patients' perspectives on what constitutes successful diabetes care, and how everyday life circumstances may facilitate or inhibit their success. Research on patients' perceptions indicates that many feel that their health care providers do not appreciate the daily frustrations, challenges, and trade-offs inherent to managing diabetes. 14, 16, 22 Conversely, research on providers' perspectives shows that providers feel frustrated or helpless when patients identify barriers to adherence that they interpret as excuses, or as deep-rooted beliefs that the provider is powerless to change. 23, 24 The developmental trajectory of young adults has shifted over the past half-century, with the transitional age of approximately 18-25 years now often termed "emerging adulthood." 25 Comparatively little research has been conducted on the particular needs of, and effective treatment strategies for, emerging adults with diabetes. 26, 27 They are at substantial risk for negative health outcomes, having a three-to sixfold increase in mortality over their nondiabetic peers. 26, 28 Longitudinal studies among this population have revealed that approximately one-third experience significant psychological distress or psychiatric disorders 29, 30 such as depression, eating disorders, self-harm or attempted suicide, and diabetes-related distress, and that 25% of men and 38% of women with diabetes develop serious complications in this age period. 31 Within the limited literature describing patients' perspectives on adherence to diabetes care, no research, of which the authors are aware, has specifically targeted the developmental stage of emerging adulthood.
Given the dearth of knowledge on the perspectives of emerging adults with diabetes regarding adherence, and the research documenting their risk for poor health outcomes, understanding emerging adults' views regarding adherence may provide clinicians with insights that would enable them to form more effective partnerships with emerging adult patients. This may, in turn, facilitate patients and clinicians collaboratively developing more sustainable diabetes care strategies, thereby improving health and quality of life in this population. This article reports on an exploratory qualitative study that aimed, in part, to investigate emerging adults' perspectives on nonadherence to diabetes care. The findings suggest possible directions for future research and potential implications for clinical practice with this population.
Research design and methods Participants
Eight young adults with T1DM participated in the study. Basic demographic information is described in Table 1 . Participants were recruited through a support group for young adults held at a pediatric endocrinology clinic (n = 2), advertisements placed in local college newspapers (n = 5), and advertisements in a free weekly newspaper (n = 1) distributed throughout the greater metropolitan area of Los Angeles. All participants were enrolled in some form of higher education 
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(ranging from community college to graduate school). Four had part-time jobs, two had worked part or full time prior to study enrollment but were no longer working, and two had never worked outside the home. Two participants lived with their parents at the time of study participation, and six lived independently (alone, with roommates, or with a significant other). Inclusion criteria in the study were: 18-25 years of age at time of study enrollment, having been diagnosed with T1DM for at least 1 year, and residence within a 50-mile radius of downtown Los Angeles. The presence of comorbid physical or mental health disorders that currently affect participation in activities of daily living was used as an exclusion criterion. In addition to the eight participants who enrolled in the study, four additional prospective participants inquired about the study but did not meet the inclusion criteria due to having a diagnosis of prediabetes (n = 2) or a family history of diabetes with no current diagnosis (n = 2). One prospective participant attended the support group for young adults with diabetes described but declined to participate. Study procedures were approved by the Institutional Review Board at the authors' institution. Participants received written and verbal information about the study and completed an informed consent form prior to their enrollment.
Data collection
Each participant completed a series of six semi-structured interviews averaging 45-60 minutes in length; all interviews were conducted by the first author, audio recorded with a digital voice recorder, and transcribed verbatim for analysis. Interviews took place approximately biweekly in a location of the participant's choosing, typically their home or college campus. A US$75 stipend was provided to each participant on completion of the series of interviews. The interviews were aimed at developing a comprehensive understanding of participants' everyday lives and the role of diabetes management in their daily routines (see "Interview guide" in the "Supplementary material" section). Participants were asked about their past and current approaches to diabetes management, challenges and dilemmas related to diabetes care, interactions with clinicians, everyday habits and routines, physical and social environments, and other factors determined in the course of interviews to be influential to diabetes care in the context of each participant's individual life circumstances, such as their decision to use or not use an insulin pump, and how parents and friends supported or hindered their diabetes management.
Data analysis
A narrative thematic approach guided data analysis, as outlined by Riessman. 32 This approach aims to discern common themes across cases, while preserving the participants' own words as the unit of analysis rather than reducing them to codes. Themes were developed through an iterative process in which a priori theories (eg, emerging adulthood) helped guide the initial identification of themes; these themes were then refined or disconfirmed as new data were collected and pertinent theoretical concepts were extracted from the research literature. The first author developed initial themes, analyzing them theoretically by reviewing existing research for relevant concepts, and inductively by searching for supporting or disconfirming interview data.
Through this process, themes were refined until they represented a synthesis of the data across individual cases. A major theme that emerged from the data related to participants' adherence to agreed-on diabetes treatments. Within this theme, five supporting concepts were identified that described participants' processes and motivations for making nonadherent decisions about their diabetes care. The findings were reviewed by two content experts in occupational therapy and endocrinology to assess the plausibility of the identified themes and concepts. The construct of "selfefficacy," embedded within a theme of "emotional problems," was deconstructed as a cognitive rather than an emotional construct. Therefore, this finding was delineated separately in the final analysis. Additionally, the content experts cautioned that participants' reports of what happened in medical appointments were the patient's perceptions, and the medical providers may have a different interpretation; therefore, care was taken in reporting these findings as such.
Results
Of the eight study participants, three did not report significant difficulty adhering to diabetes management treatment recommendations from their health care providers. Some key factors which appeared to facilitate their adherence included having health care providers who adopted a collaborative rather than authoritarian approach to care, family members and friends who were supportive but not overbearing, and participants' satisfaction with their current treatment approach.
The f ive remaining participants reported consistently making nonadherent decisions about their diabetes management. Among those participants, the following factors were found to influence their nonadherence: efforts to mislead health care providers, adherence to alternative standards, treatment fatigue and burnout, social support problems, and submit your manuscript | www.dovepress.com Dovepress Dovepress emotional and self-efficacy problems. Detailed explanations of each factor, with representative quotes from participant interviews, are presented following. Quotes and other data are identified by pseudonyms to protect the identities of study participants.
Participants reported a diverse range of experiences with health care providers. Table 2 outlines the number of care providers each participant had had since being diagnosed with T1DM, and reasons cited for changing providers. Two participants had seen the same provider since being diagnosed. The remaining six participants had seen a variety of health care providers, in multiple settings, since diagnosis. Owing to the high geographic mobility of emerging adults, although all participants were living in Los Angeles at the time of their study participation, they had received diabetes care (excluding urgent care during travel) in eight metropolitan areas spanning five US states and two countries.
Efforts to mislead health care providers
Through their experiences in navigating medical systems, participants developed shrewd strategies for managing interactions with clinicians, many of which could be classified as nonadherent. For example, to manage the information seen by clinicians, prior to medical appointments, participants reported testing more often than usual, or not testing when they suspected their blood sugar was above or below the optimal range. This strategy was sometimes part of a larger effort to steer the medical appointment toward addressing a specific concern of the participant. In these instances, they sought to avoid presenting information (such as an anomalous high blood sugar) that they feared the clinician would want to discuss in detail, derailing their efforts to discuss a different issue in their limited appointment time. As Matthew explained: "Say [a high blood sugar] happened the week before I was going in … They would think, well, if he doesn't see this as a problem, then we have to talk about it, and it changes the conversation."
In addition to withholding information, participants reported lying to health care providers when they felt that being honest would lead to a confrontation. In many cases, participants related that their nonadherence was due to conflicting demands in their everyday routines, rather than a lack of knowledge about how to manage their diabetes. Sadie stated, "It's kind of insulting when you're hearing that you should check 30 minutes before you eat. I know. But I'm doing something else at that time and I choose not to. It's not that I didn't know." Some participants reported that their health care providers, in response to disclosures of nonadherence, responded with authoritarian lecturing about the consequences of their actions. A common motivation for lying was related to alcohol use. Some participants reported that clinicians' reactions to their admissions of alcohol use or other risky activities were met with scare tactics or stock responses (eg, a recommendation to have one glass of wine with dinner) that were not relevant to their lifestyles. For example, Leslie shared: When participants perceived their health care providers as being unresponsive to the realities of their daily lives, they avoided discussing alcohol use during appointments. However, they reported that they continued to drink, and were interested in learning more about how it affected their blood sugar.
Adhering to alternative standards
Finding their treatment regimens onerous, or being unable to attain the desired glycated hemoglobin (A1C) and blood glucose targets, led some participants to abandon their health care providers' treatment recommendations. Some participants actively avoided learning about new recommendations for managing diabetes, because they viewed this information as potentially increasing their treatment burden. As Annabel expressed, "I want to learn more about [diabetes care], but in a way I'm kind of scared to learn more because I'm going to realize how much more I'm going to have to do to take care of myself." Others developed strategies that enabled them, per their self-report, to maintain good control of diabetes although they diverged from recommendations on how to do so. For instance, one participant who feared hypoglycemia took insulin midway through or at the end of a meal, rather than before eating as was recommended. Despite this, he reported that his glycated hemoglobin (A1C) was consistently below 7, and he therefore had little motivation to conform to the recommended timing of his insulin dose.
Finally, some participants were aggravated by changes in their treatment over time, as practitioners adopted recommendations for intensive control following the Diabetes Control and Complications Trial/Epidemiology of Diabetes Interventions and Complications trial, 33, 34 and as they matured into adulthood, when blood glucose goals are more stringent than for children and adolescents. 35 Some participants chose to reject new treatment recommendations, and evaluate their diabetes management success based on the standards they had previously been given. As Matthew articulated: When I was diagnosed at age 14, I was in pretty good control by whatever standards they were using at the time … That sort of stuck in my head, and I have this impression of myself as having really good control. But more and more they have better standards. This approach enabled participants to maintain the selfconcept of being a "good diabetic" despite not attaining optimal levels of control.
Treatment fatigue and burnout
Participants who experienced fatigue or burnout grew weary of performing self-care tasks, visiting health care providers, and taking required medications, expressing that while each of these discrete actions was manageable in itself, the cumulative effort of attending to these tasks every day, with no end in sight, became overwhelming over time. Sadie shared, "When you try to do everything by the books, sometimes there's a tendency to feel like it's not practical. How can you keep that going forever? Because I'm not going to get better." The tendency to burn out was particularly true for those who had developed complications of diabetes or who had comparatively intensive treatment regimens. One participant described adopting a mindset she called "going on vacation," which entailed devoting as little effort to diabetes management as possible without inducing acute complications. As participants burned out, they lowered their standards with regard to how closely they adhered to treatment recommendations. Participants emphasized, however, that they viewed these phases as part of a normal cycle of ebbs and flows of effort, rather than a long-term or permanent state. As John said:
I was just so sick of testing my blood, 'cause I just didn't want to do it anymore. So I didn't do as many tests, and then my doctor, she's like, you need to do more than two or three a day, and so -I started doing more, recently.
Another factor contributing to treatment fatigue was the feeling of chasing a moving target. Those who had had T1DM for many years had experienced tightening standards as the benefits of intensive treatment were demonstrated, advances in technology made better control possible, and treatment guidelines grew more stringent. Some expressed frustration that these advancements had resulted in unrealistic expectations. These shifting standards left some feeling continually behind the curve in their efforts to adhere to treatment guidelines, even as their clinical indicators remained the same. As Annabel said, "When I get to the finish point [of good control], it's not really the finish point, because it's not like I can stop once I pass it … It would be another thing for me to just keep going after."
Social support problems
Participants positioned within supportive social networks were less likely to report having difficulty with adherence than those submit your manuscript | www.dovepress.com Dovepress Dovepress who were not. Participants identified supportive friends and family members as being people who maintained an interest in participants' health without being overbearing, allowing them to manage their care independently but remaining available to assist if needed. For example, Sergio said of his family's support that, "It helped me out a lot because I saw that they cared, but I also saw that they didn't bug me, which is very important."
Some participants struggled to exert their autonomy as they entered adulthood. One participant, John, exemplified the challenge of having an overbearing family member, which made it difficult for him to develop independence with respect to diabetes care. Although he was 19 years old and a sophomore in college, his mother still sat in the exam room with him for the entirety of each medical appointment. He was reluctant to ask her to leave out of concern that he would upset her, and reported that his care providers had not addressed the issue either. His mother also carefully monitored his diabetes care at home:
My mom tells me when dinner is going to be ready, so I can bolus. Sometimes I do, but usually I don't. If I do it in the middle of the meal, she says, "What did Dr Hunter tell you? You have to do it before, why are you doing it now?"
[If] I say I just forgot, she says, "You should remember
This situation resulted in John resorting to deception when making decisions about his care that departed from his prescribed treatment regimen, without any feedback on the appropriateness of his decisions, or assistance in adapting his treatment regimen to address his concerns (in this case, a fear of hypoglycemia).
By contrast, other participants with poor social support felt neglected by their family and friends. One such participant, Annabel, reported that she had been expected to manage her diabetes independently since being diagnosed as a preadolescent, a situation which had contributed to multiple hospitalizations and placement in foster care at one point. Her reaction to her family's disinterest in her health was to act out with nonadherent behaviors, hoping this would attract their care and attention:
I'll tell my mom that I'm not checking my blood sugar and she says, "That's not good." But that's all she says, she doesn't say "Oh, why don't you check it now?" … It's like I'll just wait for somebody to tell me. I think it's just something that I haven't had, and I want to have just once.
After so long, just once, I would be happy.
Annabel realized she was putting her health at risk, but her desire to garner support from her family was greater than her fear of the negative consequences. Because her nonadherent behavior was deeply rooted in this family dynamic, it was unlikely to change significantly without addressing these underlying issues.
Emotional and self-efficacy problems
Emotional states significantly influenced adherence for several participants. A major driver of nonadherent behavior was anxiety, which led to denial and avoidance. An already discussed example was John, who delayed taking insulin at mealtimes because of a fear of hypoglycemia. While he reported maintaining good control despite this divergence from treatment recommendations, for others avoidance posed more of a health risk. One participant, Annabel, reported rarely checking her blood sugar. A significant factor motivating this behavior was her fear that the number would be too high. She, and other participants, also expressed being in denial about the consequences of high blood sugar; as one said, "I know what will happen … [But] for some reason, it doesn't hit me. It's like I know it, but I won't accept that it's going to happen." Embarrassment was another emotional factor contributing to nonadherence. Several participants recalled being singled out for negative attention by their peers or by those in positions of authority. This deterred them from performing self-management tasks in the presence of others. As Leslie shared, "We'll be out to dinner and I'll check [my blood sugar] under the table, and you can tell the conversation has stopped because everyone is staring. And I'm like, 'What are you doing? This is weird.'" Participants were also embarrassed by receiving positive attention in the presence of their peers; for example, being praised for their diligence in their diabetes care. As Matthew said, "I hate being an example to people, because I didn't feel like I was doing anything all that impressive. I didn't have anything inspiring to say." Particularly in emerging adulthood, when fitting in with peers is a high priority, embarrassment was a significant driver of nonadherent behavior.
Some participants lacked self-efficacy, or belief in their capability to accomplish certain goals, with respect to diabetes care. A lack of self-efficacy tended to de-motivate participants to adhere to treatment recommendations, because they felt they would be likely to fail despite their best efforts. Leslie shared her feelings thus: "There's always so much more I could do. It just seems like that's too daunting … I don't know if I'll ever feel good enough, as far as being in control." Low diabetes-related self-efficacy occurred both among those with comparatively more and less intensive 
Discussion
The factors identified by this study provide preliminary insight into the reasons emerging adults with T1DM offer for their nonadherent behavior. These instances of nonadherence were typically motivated by a combination of personal factors, including developmental and psychosocial issues and contextual factors, including participants' social networks and health care systems within which they received care. For example, the developmentally appropriate tendency of emerging adults to take risks in their alcohol use sometimes led their health care providers to express concern via (what participants perceived as) lecturing or scare tactics, which in turn led participants to withhold information about alcohol use in future health care encounters.
As previously discussed, a combination of factors was at play in motivating many nonadherent treatment decisions. For instance, Annabel, in addition to coping with family circumstances that led her to seek attention through nonadherence, also lacked the self-efficacy to believe that she could make significant changes to her behavior, and was reluctant to learn more about diabetes treatment recommendations for fear of falling even further short of expectations for managing her illness. Therefore, when addressing nonadherence in clinical settings, it is important to probe for multiple interrelated factors that may underlie patients' motivations to deviate from treatment recommendations.
A crucial finding is the importance of open communication concerning patients' actual diabetes management practices so health care providers can provide relevant treatment recommendations. Previous research has advocated for the use of a collaborative model of care in this population as opposed to the traditional authoritarian model, 27 but per the reports of the participants in this study, many health care providers have not yet adopted this approach. As reported elsewhere, 19 this study found that emerging adults with diabetes are nonadherent not due to capriciousness or disregard for their health, but rather as an attempt to balance competing priorities within their daily lives. When patients and clinicians can have an honest dialogue about the circumstances surrounding nonadherence, they are more likely to arrive at a mutual agreement about how best to tailor treatment to be responsive to the patient's concerns, priorities, and life circumstances, enhancing the likelihood of adherence in the future. This study validates previous research documenting the influence of several factors, including social support problems, 8, 19, 36 self-efficacy, 37,38 treatment fatigue and burnout, 8, 39 and embarrassment resulting from the perception of negative reactions of peers 8, 11, 19 on nonadherence. However, this literature has largely focused on adolescents 8, 10, 18, 36, 39 or adults over 30 years of age; 37, 38 therefore, this study contributes evidence that such findings are also applicable in an emerging adult population. Further research is needed to clarify the similarities and differences in how these issues manifest at different ages. In research examining adherence among emerging adults with different chronic conditions, similar constructs have been identified, including depression and poor family support in emerging adults with cancer, 40 and social barriers to adherence in youth with HIV. 41 Research examining emerging adult adherence across chronic conditions may be fruitful, to determine which issues are likely to affect emerging adults in general and which may be particular to certain conditions. In addition to validating existing findings, this study contributes information on themes not widely reported on in the medical literature. Although studies have documented patients changing their diabetes self-management practices before a medical appointment in order to improve their numbers, 42, 43 this study provides possible evidence of a different motivation for patients employing such behaviors -for instance, eliminating extraneous data to prevent distraction from other issues the patient wishes to discuss during a medical appointment. This finding prompts questions about the motivations for this practice in typical clinical settings. Similarly, the finding that some patients refuse to evaluate themselves according to current guidelines for the management of diabetes, preferring to assess their health status according to their own individualized standards, has not been reported in the existing medical literature. Further research on the prevalence, motivations for, and implications of such practices among patients is warranted.
A significant limitation of this study was the lack of method triangulation, such as chart review or interviews with health care submit your manuscript | www.dovepress.com Dovepress Dovepress providers, to validate participants' self-reported adherence and clinical health indicators. This decision was made to maximize the validity of the interview data. A concern was that seeking permission to contact participants' health care providers would compromise the interviewer's ability to collect data on potentially sensitive topics such as illicit drug and alcohol use, due to participants' perceptions that such information could be disclosed to their health care providers. However, interviewing health care providers may have provided alternative explanations for some of the unhelpful interactions participants reported experiencing during medical appointments.
An additional limitation, inherent to qualitative research, is the small sample size, which limits generalizability. Therefore, researchers and clinicians should exercise careful judgment in determining whether these findings are applicable to the populations with whom they work. Because this study does not provide data on the incidence of the reported behaviors among the targeted population, a possible next step would be to develop a quantitative measure of the factors contributing to nonadherence found in this and other studies, to be administered to a large sample of emerging adults. Such research would contribute information on the prevalence and severity of these issues, providing guidance as to what may be most urgent to address in future research and clinical practice.
Conclusion
This study offers preliminary information regarding motivations for nonadherence on the part of emerging adults with T1DM. These decisions are often attempts to reconcile competing demands within the individual's everyday life circumstances. Contributing to participants' nonadherent behaviors were personal factors such as embarrassment, low self-efficacy, and diabetes burnout, as well as contextual factors such as poor social support and poor communication with health care providers. These factors were often interrelated, suggesting that a multifactorial approach to resolving nonadherence is warranted if such behavior is identified as adversely affecting the individual's health.
